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e Production method of honeycomb dle-formlng electrical discharge machining electrodes and 
production method of honeycomb dies. 



® When producing an electrical discharge machin- 
ing electrode (3) for use in forming a honeycomb- 
making die. a plurality of grooves (4) are cut In an 
electrode material by a grinding wheel (1) formed 
with a reverse tapered shape In which the grinding 
width is gradually widened toward its periphery. Sub- 
sequent to the cutting of a groove, the grinding 
wheel and the electrode material are relatively 
moved by an integral number of pitches in a direc- 
tion perpendicular to the grinding direction, and the 
grinding surface of the grinding wheel is dressed 
Rafter a desired number of such pitch movements to 
^narrow the grinding width. Thereby a plurality of 
^projecting electrode portions (5) are formed between 
^the electrode grooves and the thickness of the pro- 
*^jecting electrode portions are controlled so as to 
Cn increase continuously or stepwise. 
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between their corresponding electrode groove por- 
tions, the Improvement wherein: 
the grinding wheel is formed into a reverse tapered 
shape In which the grinding width is gradually 
widened toward its peripheral direction; and 
a plurality of grooves are cut in the electrode 
material by moving the grinding wheel relative to 
the electrode material so as to cut a groove in the 
electrode material, and subsequent to the cutting of 
the groove, relatively moving the grinding wheel 
and the electrode material by desired pitches in a 
direction perpendicular to the grinding direction, 
and dressing the grinding surface of the grinding 
wheel at plural pitch distances relative to the move- 
ment of the grinding wheel and the electrode ma- 
terial toward the directions of both ends from the 
center portion for the purpose of narrowing the 
grinding width, whereby a plurality of electrode 
groove portions are formed. 

Yet further this invention can provide a method 
for the production of a honeycomb die provided 
with forming grooves, which have configurations 
corresponding to the profile of a honeycomb struc- 
ture and are to be formed by electrical discharge 
machining making use of a honeycomb die-forming 
electrical discharge machining electrode provided 
with a plurality of projecting electrode portions cor- 
responding to the forming grooves, which com- 
prises; . 
using, as the honeycomb die-forming electrical dis- 
charge machining electrode, a honeycomb die-for- 
ming electrical discharge machining electrode pro- 
vided with a pluraiity of electrode groove portions, 
which have been formed by cutting a plurality of 
grooves in an electrode material while moving a 
grinding wheel formed into a reverse tapered 
shape, in which the grinding width is gradually 
widened toward its peripheral direction, relative to 
the electrode material so as to cut a groove in the 
electrode material, and subsequent to the cutting of 
the groove, relatively moving the grinding wheel 
and the electrode material by desired pitches in a 
direction perpendicular to the grinding direction, 
and dressing the grinding surface of the grinding 
wheel at every pitch width relative to the movement 
of the grinding wheel and the electrode material 
toward the directions of both ends from the center 
portion for the purpose of nan^owing the grinding 
width, and at the same time provided with a plural- 
ity of projecting electrode portions formed between 
their corresponding electrode groove portions, 
owing to the formation of the plural electrode 
groove portions, in such a manner that the dimen- 
sions in thickness of the plural projecting electrode 
portions become greater continuously toward both 
ends from the center of the electrode. 

In another aspect this invention can provide a 
method for the production of the honeycomb die. 



further comprising: 

cutting fonning grooves being in rows in one direc- 
tion relative to a material to be formed by electrical 
discharge machining making use of the honey- 
s comb die-forming electrical discharge machining 
electrode; and 

cutting forming grooves in a direction crossing per- 
pendiculariy to said one direction by electrical dis- 
charge machining making use of the honeycomb 
10 die-forming electrical discharge machining elec- 
trode in a condition that the honeycomb die-for- 
ming electrical discharge machining electrode and 
the material to be formed have been relatively 
rotated by 90-. thereby cutting forming grooves. 
75 whose dimensions in width become greater con- 
tinuously toward both ends from the center, in the 
honeycomb die. 

Yet further this invention can provide a method 
for the production of a honeycomb die provided 
20 with forming grooves, which have configurations 
corresponding to the profile of a honeycomb struc- 
ture to be formed and are to be formed by elec- 
trical discharge machining using a honeycomb die- 
forming electrical discharge machining electrode 
25 provided with a plurality of projecting electrode 
portions corresponding to the forming grooves, 
which comprises; ^ 
using, as the honeycomb die-forming electncal dis- 
charge machining electrode, a honeycomb die-for- 
30 ming electrical discharge machining electrode pro- 
vided with a plurality of electrode groove portions, 
which have been formed by cutting a plurality of 
grooves in an electrode material while moving a 
grinding wheel formed into a reverse tapered 
35 shape, in which the grinding width is gradually 
widened toward its peripheral direction, relative to 
the electrode material so as to cut a groove in the 
electrode material, and subsequent to the cutting of 
the groove, relatively moving the grinding wheel 
40 and the electrode material by desired pitches in a 
direction perpendicular to the grinding direction, 
and dressing the grinding surface of the grinding 
wheel at plural pitch distances relative to the move- 
ment of the grinding wheel and the electrode ma- 
45 terial toward the directions of both ends from the 
center portion for the purpose of narrowing the 
grinding width, and at the same time provided with 
a plurality of projecting electrode portions formed 
between their corresponding electrode groove por- 
60 tions. owing to the formation of the plural electrode 
groove portions, in such a manner that the thic- 
knesses of the plural projecting electrode portions 
become greater stepwise toward both ends from 
the center of the electrode; 
55 cutting, as a first machining step, forming grooves 
being in rows in one direction relative to a material 
to be formed by electrical discharge machining 
making use of the honeycomb die-forming elec- 
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a distance P in a -X direction to cut a groove so as 
to form a electrode groove portion 4(.1). As a 
result, a projecting electrode portion 5(0) leaving a 
thiclcness of to is formed between the electrode 
groove portions 4(1) and 4(-1). The grinding width 
W is then changed from W, to Wj by dressing and 
at the same time, the grinding wheel 1 Is moved by 
a distance P in the -X direction. A groove is then 
cut to form a electrode groove portion 4(-2). where- 
by a projecting electrode portion 5(-1) having a 
thickness of t, is formed between the electrode 
groove portion 4(-2) and the electrode groove por- 
tions 4(-1). By the way; supposing (ti - to) is At. 
the grinding width is (W, - 2xAt). The grinding 
wheel 1 is then moved by a distance 3P in an X 
direction. A groove is cut to form a electrode 
groove portion 4(2). As a result, a projecting elec- 
trode portion 5(1) having a thickness of t, is formed 
between the electrode groove portions 4(1) and the 
electrode groove portion 4(2). Thereafter, the grind- 
ing surface 2 of the grinding wheel 1 is dressed in 
order in the same manner as described above to 
cut grooves of electrode groove portions 4(3). 4(- 
3) , thereby forming projecting electrode portions 
5(2), 5(-2). ... As a result, an electrode 6 having a 
shape of comb's teeth in cross section in the X - (- 
X) direction, as illustrated in FIG. 2. and depicted in 
FIG 3 is produced. Incidentally, in the description 
of the production process of the above electrode 6. 
the description has been given as moving the 
grinding wheel 1. However, the electrode material 3 
may be caused to move. A perspective view of the 
electrode 6 thus produced is shown in FIG. 5. 

The production method of an electrode 7 illus- 
trated in FIG. 4 is basically the same as that of the 
electrode 6. Namely, in the production of the elec- 
trode 6, the dressing of the grinding wheel 1 has 
been conducted every other groove cutting, i.e.. 
formation of every two electrode groove portions. In 
the production of the electrode 7. the dressing may 
however be conducted at every fourth or sixth 
groove cutting, i.e.. formation of every four or six 
electrode groove portions. As a result, the elec- 
trode 7 as is indicated by a step-like line B drawn 
in the lower part of FIG. 4. is formed in such a 
manner that supposing the thickness of the projec- 
ting electrode portion 5(0) situated at the center is 
to the thicknesses t of the projecting electrode 
portions 5 become greater stepwise toward X and 
-X directions. Incidentally, in the embodiment illus- 
trated in FIG. 4. the thicknesses t of the projecting 
electrode portions 5 have been changed at three 
steps. However, such changes are not limited 
thereto. It Is also possible to change the thicknes- 
ses t of the projecting electrode portions at every 
two steps, or four steps or more. 

The production method of honeycomb dies ac- 
cording to this invention, in which forming grooves 



for forming honeycomb structures are cut by elec- 
trical discharge machining making separate use of 
the electrodes 6 and 7, is then described with 
reference to FIGS. 6 and 7. 
5 A honeycomb die 8 illustrated in FIG. 6 has 

forming grooves 10 cut by electrical discharge ma- 
chining making use of the electrode 6. The hon- 
eycomb die 8 is formed in the following manner. 
Namely, after forming grooves 10-1 in an X - (-X) 
,0 direction by way of example are cut by the elec- 
trical discharge machining making use of the elec- 
trode 6. forming grooves 10-2 in a Y - (-Y) direction 
are cut in a condition that the electrode 6 has been 
rotated by 90* . Since the electrode 6 has been 
,s formed in such a manner that supposing the thick- 
ness of the projecting electrode portion 5(0) situ- 
ated at the center is to. the thicknesses t of the 
projecting electrode portions 5 become greater 
continuously toward X and -X directions, the 
20 groove widths V of the forming grooves 10 in the 
toneycomb die 8. as is indicated by a V-shaped 
line A drawn in the lower part of FIG. 6. are defined 
in such a manner that they correspond respectively 

to the thicknesses to and t„ and t„ of the 

25 projecting electrode portions 5(0) and 5(n) and 

5(.n) in the electrode 6. and become greater con- 
tinuously toward X and -X directions and Y and -Y 
directions, supposing the groove width of the for- 
ming groove 10 situated at the center is Vo. a 
30 perspective view of the honeycomb die 8 thus 
produced is shown in FIG. 8. ' , u » 

A honeycomb die 9 illustrated in FIG. 7 has 
forming grooves 10 cut by electrical discharge ma- 
chining making use of the electrode 7. The hon- 
35 eycomb die 9 is formed in the following manner 
Namely, after forming grooves 10-1 in an x - (-x) 
direction by way of example are cut by the elec- 
trical discharge machining making use of the elec- 
trode 7. fomiing grooves 10-2 in a Y - (-Y) direction 
40 are cut in a condition that the electrode 7 has been 
rotated by 90*. Since the electrode 7 has been 
formed in such a manner that supposing the thick- 
ness of the projecting electrode portion 5(0) situ- 
ated at the center is to. the thicknesses t of the 
45 projecting electrode portions 5 become greater 
stepwise toward X and -X directions, the groove 
widths V of the forming grooves 10 in the hon- 
eycomb die 9. as is indicated by a step-like line B 
drawn in the lower part of FIG. 7. are defined in 
so such a manner that they correspond respectively to 
the thicknesses to and tn and t„ of the projec- 
ting electrode portions 5(0). . .. and 5(n) and 5(-n) 
in the electrode 7. and become greater stepwise 
toward X and -X directions and Y and -Y directions. 
55 supposing the groove width of the forming groove 
10 situated at the center is Vo. Incidentally, m the 
embodiment illustrated in FIG. 7. the groove widths 
V of the forming grooves 10 have been changed at 
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shape, in which the grinding width is gradually 
widened toward its peripheral direction, relative to 
the electrode material so as to cut a groove in the 
elecuode material, and subsequent to the cutting o 
the groove, relatively moving' the grinding wheel 
and the electrode material by desired pitches in a 
direction perpendicular to the grinding direction, 
and dressing the grinding surface of the grinding 
wheel at every pitch width relative to the movement 
of the grinding wheel and the electrode material 
toward the directions of both ends from the center 
portion for the purpose of narrowing the gnnding 
width, and at the same time provided with a plural- 
ity of projecting electrode portions formed between 
their corresponding electrode groove portions, 
owing to the formation of the plural electrode 
groove portions, in such a manner that the dimen- 
sions in thickness of the plural projecting electrode 
portions become greater continuously toward both 
ends from the center of the electrode. 

5. The method of claim 4 further comprising: 
cutMng forming grooves being in rows in one direc- 
tion relative to a material to be formed by electrical 
discharge machining making use of the honey- 
comb die-forming electrical discharge machining 
electrode: and 

cutting forming grooves in a direction crossing per- 
pendicularty to said one direction by electrical dis- 
charge machining making use of the honeycomb 
die-forming electrical discharge machining elec- 
trode in a condition that the honeycomb die-for- 
ming electrical discharge machining electrode and 
the material to be formed have been relatively 
rotated by 90* . thereby cutting forming grooves, 
whose dimensions in width become greater con- 
tinuously toward both ends from the center, in the 

honeycomb die. ' 

6. A method for the production of a honeycomb 
die provided with forming grooves, which have 
configurations corresponding to the profile of a 
honeycomb structure to be formed and are to be 
formed by electrical discharge machining using a 
honeycomb die-forming electrical discharge ma- 
chining electrode provided with a plurality of pro- 
jecting electrode portions conresponding to the for- 
ming grooves, which comprises; 
using, as the honeycomb die-forming electrical dis- 
charge machining electrode, a honeycomb die-for- 
ming electrical discharge machining electrode pro- 
vided with a plurality of electrode groove portions, 
which have been formed by cutting a plurality of 
grooves in an electrode material while moving a 
grinding wheel formed into a reverse tapered 
shape, in which the grinding width is gradual^ 
widened toward its peripheral direction, relative to 
the electrode material so as to cut a groove in the 
electrode material, and subsequent to the cutting of 
the groove, relatively moving the grinding wheel 
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and the electrode material by desired pitches in a 
direction perpendicular to the grinding direction, 
and dressing the grinding surface of the gnnding 
wheel at plural pitch distances relative to the move- 
ment of the grinding wheel and the electrode rria- 
terial toward the directions of both ends from tine 
center portion for the purpose of narrowing the 
grinding widtii. and at the same time provided with 
a plurality of projecting electrode portions formed 
between their corresponding electrode groove por- 
tions, owing to the formation of the plural electrode 
groove portions, in such a manner that the thic- 
knesses of the plural projecting electrode portions 
become greater stepwise toward both ends from 
the center of the electrode; 

cutting, as a first machining step, forming grooves 
being in rows in one direction relative to a matenal 
to be formed by electrical discharge machining 
making use of the honeycomb die-forming elec- 
trical discharge machining electrode; and 
after completion of ihe first machining step, cutting, 
as a second machining step, forming grooves in a 
direction crossing perpendicularly to said one di- 
rection by electrical discharge machining making 
use of ttie honeycomb die-fomning electncal dis- 
charge machining electrode in a condition that the 
honeycomb die-fomiing electrical discharge ma- 
chining electrode and the material to be formed 
have been relatively rotated 90 ; 
thereby cutting forming grooves, whose dimensions 
in width become greater stepwise toward both ends 
from the center, in the honeycomb die. 
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